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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
industrially advantageously producing the subject 
aldehyde compound useful as an intermediate for 
production raw materials of polyester, etc. in high yield 
by using a small amount of formaldehyde by effectively 
utilizing 2-substituted acrolein which is a by-product. 
SOLUTION: A liquid containing (A) a compound of 
formula I [R is a (substituted)aliphatic hydrocarbon 
group] and (B) formaldehyde is reacted in the presence 
of (C) a base to produce (Z) a compound of formula II 
and a liquid containing (Z*) a compound of fornriula III 
which is produced as a by-product in this time is 
reacted with the component B in an amount satisfying 
(1:3) to (1:100) molar ratio of the component Z' to the 
component B jn the presence of the component C to 
provide the component Z. In this time, total charge molar 
number of the component A.to the component B in total 
process is controlled to (1:1) to (1:5). 
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RCH2 CHO (I) 

CH, OH 

I 

R-C-CHO (II) 
1 

CH, OH 



['fbl]RCH2 CHO (I) 

nb2] 

CH, OH 

• I 

R-C-CHO (II) 
I 

CH, OH 

K<!:/1-v;bAT;bT'tK$#*-r'5/l0E^.iS»a)#^3ETr*JSf5$-|±r2. 2' -ex(fcKP^->p<^ 
diDC^bs] 

CH, 

.11 , . 

R-C-CHO (III) 

#t;iiS^,^a(D#^T-e2-si^T'J7PU-r>«i:7t^;uAT;u7^tKa)^;uibA<. i is-i :ioo 
<Djiffl-C7h;i'AT;u7^tK<i:J5J^^-t±r2. 2' -ex(tKp^v->«^;u)T;u*:^— ;u$i!?3t-r-5 

2-g^T'j7PU'f>SJ^X|l^#J^. :^Xli4'(Dflgjl*]!i3lT;UT^tK«t7^;UAT;UTrtK(D 
mi±i2^^<0=EJViti3K 1:1-1 :5^^j:^J;a(cJSP&^tTac<!:$!|fmi:-r^2. 2' -f;^(t:KP^ 

CIi^Jl2] (a) -fig it (I) T-a^^-Sflgfl^SlT/UT^t Ki:7^;uAT;U-xtK^^^-r'S;1^<»:^^S 
<D#^£TT'J5fS:$-t±T2. 2' -ex(tKP^vj'«5^;U)T;U*-:^— ^U^Mig-T-ST^UT^th'SCE^X 
(b)imu7^tKJ5^&xfI(i) *^t,^^ili$^/'-J^fE:;■i^A^^> -fl55t(iii)-r:a^tL'S§iJ^L 
f-2-S^T>^PU^>^^t;j?&^^^:b^^r^x^(ii)<t. (c)iS2-S^T^PU-<>$#t;^53^ 
:^X(D^?ST-e. 2-S^T'i7PU>r><l:7h;UAT;U-TtKa)^;Uib7!)«1 :3~1 :100<D®ffl 
-e. 7h;UA7;U7^tK<hJS:J^$-b!:T2. 2' -ex(tKP^v->t5^;U)T;U*:^—;U^^jt-r -5)2-8 

^T^pu-r>J5iSxfi(iii)<!:. (d)ig2-g^^T^pu-r>J5^&xfi(iii)1?^#t>+Lfc7t^;^AT;^■x 
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Clf^^3] xS(iv)*<, 2-M^7'^PU-f>J5J^xS(iii)i?libtLfc7t^;ui^T;U7^tK^#t;J5 

T;U7^tKJSJ^;xfI(i)(7)7HJUAT;U7^tK^#^-r'S);1?«!:Lr<$ffl-r^XS-T?fey, 
(i)~(iii)(D^1^^myilLT^T5ci:$!t$IS<»:-r'Sii^3S2lc|Bma)2. 2' -ex(tKn^i>^^ 

-t±; #t»tiyiJKi5;;'S$MIBTVU-xtKJSI^Xll(c#A-r-SC<»:ICc):y3li^fi<llc2. 2' -t*;^(tKP 

-ex(tKP4rvy^ju)TJU*:^^;ua)iJ!ag:^gfeo 

CiS^ms] if^^i~4(DiN-rtLA^<7):^^icj:y#t)^ifc2. 2'-ex(tKp^i^;>t^;u)T;u* 
;u$^<b1--Sct$!j$llfei:-r^2. 2' -ex(tKP4ri^>^;u)T;b*>^cDigag:^,^o 



http://vvww6Jpdl.ncipi.gojp/Tokujitu/tjitemcnt.ipdl?N0000=20&N0400=^exti42Fhtml... 2005/12/26 



1/8 



[0001] 
[0002] 

[«fe3}5(Z>eifl5]ilil»JglT;Uf^tK<!:7t^JUAT;UT'tK<!:$. ^mi4!K!lM«>#STlcJ5P5^1±2. 2' 

^ffl-r-S^SI^SilrLT, 7K^^b:^HJ'>A(!r#'i^Ba52-20965^. if$^Ba62-2631 41 
•^).0l^:^HJ't?A(7Rffl!|$lt3. 312. 736-^). HJX^;UT5>(f#'4i'2p4_55i81-^).fe-S 

iN(*-:;^^;uT5y^-:r^>'$i/— ;u(Kd'*y!^i*250746T-^)/cf^*^fflt>'5>::^>*A«*l^ 

[0003]*NAN'5:^,^lCfcLNT.flgMjl^T;U7^tKl^5*-r'S>7n;UAT;U7^tK(DiS^^ 

fiP*.. ^;uibT*2Mi£<D^#r'i*. 2-Si^&T^au-r>o>iiJ^«7!)<^L<^<, g fi*ji:-r^ 
2. 2' -e;^(tKP^e^^^;u)T;u*:>--;u^x||fi<iizg«jt-r^ci:(*Slt-i5fc^o*yi. 2-§ 
^T^pu^>l|a)giJ^^ffli*iJ-r^f-i^). T^i/T^tKfiijpr-r'STh^uAT^UT^tKcDiSEffla^i o^ 
«J*i±{5lfflLfcii^(c(*. gfl<ji:-r^2. 2' -t'x(tKP^t'>5^;u)T;u*:^— ;u^milR^T?^i 

[0004]En*,.^Sa)#^T> flgteJl^T;UT^tK:7^;UAT;UT^tKtt3^^J±A<1 :2~105fe3l<D 
Ifef^-ei*. Bfl<l«!:-r^2. 2'^ex(tKP^e^^^;U)T;U*:^— ;U(7)I5An|z, iiJ^i|^<»:Lr2- 

7tx;UAT;UT^tK<Z)J5P&$> hUx5^;UTS>a)#^T. 60°C<^j£W3«!:. i^20%(D2-x^;p 
T'j7PU-1'>A«^fife-r-5o2-ag&T^PU'r>l*s 2. 2' -ex(tKP4rV^^;U)T;U*-^— ;U 

(Dfl(FiEi*:-efe'S2 - 1 Kp=^->j<^;ut;u*-^— ;KD)!tt7KJ5JSic j:y ±m-r^zt. 2 - tKP 

^i^p«^;U7;i.*:^— ;U<»:2-S^T'j7PU-r><tf*^^M<lA<#Sr^C<h*<^t>;h.Tfc 
;U7^tK:7t^;UATJUf^tKttj^J^Jt(0<Sl>lfe#-Ctt2-S^T'j7PU'f>A«i«^ 

[0005]-:^. Z-mW^oly^>lt. i^^t7^(Dn^T. 7t^;UAT;U7^tKi:(DJ5P6:fcJ:y . g 
tfy^m^<D2. 2' -t*X(tKPdFi>y9^;U)T;U:^:*— ^KC^^^F^K-SA^, C(7) g 

ma<4i'SfcA6(w2-a^7^pU"i'>i ^;nc^L. 7!^;uA7;u7^tK^i o-so^^Uiti^iaSiJJc 
fflt>'5C<bA<je5^^i:**t'S*n3ii««<OH^>UATiU7^tK 

[ooo6]IiJ±-r^2-M^T^pu-f>^2. 2' - eA(tKP^ix/^;u)T;u*:^— ;Hc^^-r 
'S:^/*£tLT. li^Ta):^^£*<^^^+trL^-5o ^iaes52-i 2421 3-^^Sltt. hUx5^;uT5> 
^fflL^2-x^;^T^P^•Y>t7H;^AT;^•TtK7K^t/'iS«!:^DJ5^S:(-<^;y. 2. 2' -ex(tKP^ix 
p<5^;U)3?^:^— ;U^^#-S:^;S$^j^LTl>'5)o LA^L. C(D:^,^-ei*2-x^;UT'j7PU^>fc^ 
LT:^jaPJO>^;UAT;U7^tK$£>^i:r'i)Ci:;!)Nt>=iXh^(C35:>5C«tliM(tbti'tf 
[0007]hV*:/?ti1^2507461-^^^tt. 0!l^(SN. N- vpf^;UTS/^-:j->^>^/— ;KZ)??S 

T.n-:?5^;uT;U7^tK.h7^;uAT;U7'tK«t^mg(DJSJ^;§|-CJ5f&^-fr^c^, JSf5;l^A^t>5|c 
J5JS:c0n-:?5^;UT;b7'tK<l:iiJ^Lfc2-xf^;UT^PU-<>^SS(^«fey^StL.iit>*tycS^ 

fc, M(C7t^;^A7';^7^tKl!:T5>$^AaLT2|gga)J5^5$^Ta^^£^^^LTL^^o Lt&'^l. c: 

[ooo8]2. 2' --ex(tKP^^/y5^;^)T;^*:^— JUi.^'IbiZcfcyv^^^p— ;uT;u*>^.7k 
^'(b(c<i:yHJ^5^^-;^T;^*>lc^^$;^^'Sz«!:A^*^'b4^Tt^'5o 2. 2' -ex(tKPJFi»^ 
;U)T;U*:^— JU^^-lbLT. 2. 2' -ex(tKP4rVP'^;U)TJU:b>^$#^:^5i<!:LT. mm 

itj^miz^^mit-r^yj^m^itTi^m^ms, 312. 736-^).-b'j'^A.^^>.v;nDziH7 
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m'iymmz^^)mitir^:^^imm'^mt^w,^m. 36. 1 095 < 1 978) > A<^f>tiTiA'S„ u 

[0009] 

[^B^7b«P/^L<*:o^-r^^^]fil]*>. ^l&^^^c^5L^T^*. 2. 2' -ex(tKp^v^^;u)T;u* 

:fc:'ti:M^^$fc3C<!:^i:<. A^o. 7t^;uA7;u^tK^#M^TOJ-^#> @fi<J<i:-r ^2. 2' -ex(tK 

[0010] 

[001 1 ] 

['(b4]RCH2 CHO (I) 

(zCif . RI*S^^I$+LTl^Tt,<j:L^)]gft6film^b7K^^^^■ro )-ell^;K'Sfl§fl*SlT;UT^tK<t7tx 

[0012] 

[1b5] 

CH, OH 

I 

R-C-CHO (II) 

I ' , . , ■" • • ■ 

CH, OH 

(iC*, R^*^^$*^TL^T=feat^)!iJftJ^M^b7K*a^^■ro )-ea$JK^2. 2' -eX(tKP^ 
tKi:7tK;UAT;U7^tK^^^-r-5iaE<i:$Jft*<0#«T-eJRf5$1±T2. 2' -ex(tKP*'>^^ 

(ni)[ooi3] 
[^b6] 

CH, 

II 

R-C-CHO (III) 

(5^4^ . Rl*Mm^*L-Ct^Tt.<^'t^tojg^m^b7K*»^a■r o )X'^^*t'5>2-S^T'i7P U-r>^ 
^trjj^^. ^S(7)#^ET-^2— S^T'^PU-1'><b7^;UAT;U7^tK(7>^JUJt3!)<. 1 :3-'1 : 1 OO 

^D®HT*7^;^ATJ^T'i::Ki:J5J^:^i±r2. 2' -ex(tKP^v;^f^;u)7';b:^j:^— ;u^tlatf 
.2-gSlT^pu-OJ5f5x^$^i^. *^o. ±x^it3a)i|gjifej^T;uxtK<i:7t^;uAT;u7^tKa> 

^ttaAJ«f(D^;UJtA<. 1:1-1 :5tt<i:^^olZS.Jl^^^^Zt^fl^mt-t^2, 2'-eX(tKP^ 

[0014] 

[0015] 

[^b7] 

RCHg CHO (I) 

T^tKi:7h;UAT;U7^tK#^i^<!:^^&CD#^Tl:SJ^;5?-l±T2. 2' -ex(tKP^"»f^;U) 
T'^U*^— JI^^SJat-r^T^UTtKRJSxSCi). fcckt/. ^TJUT^tKJ5f5XS.(i)r'iiJ±Ltr- 
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|8^(nDCooi6] 

CH, 

II . 
R-C-CHO (III) 

^t;;"^^. i^^<Dn^TV2-mWiT<7Oly^lyt7HJUMT)V^t:\^<0=EJUitij^^ 1 :3--1 :100 

2-SglT'J7PL/-r>J5f5:xS$#J^. Ano. ±XS*(DmMl^T;U-rtK<!:7t^;bAT;U7=tK(D 
^ti:2i^(D^^Ht/»^ 1 :5ttj:^^olzRmt:no:it^^mt-t^. 2. 2' -ex(tKn 
:^i/^5^;^)T;^*:^--;U(Z)Sg5g:^^fe■^fcy, '>ti:<i:^,. ±fH(i)at;(iii)<0J5f5xS$^i^. S. 

[ooi7]S:<*6*ji^(*.TfB<z):^,*.-i^j^ii\ (a)-m^(i)X'm^^^fimm7}i^7'ti\^tMJx 

-^U^Sgjg-r-ST^l-T^tKSJSXlKi),!:, (b)i^TJUrtKJ5f5xS(i);bVt)tfe#m$;Kf=JSlS;'SE 
/)^t>s -jiS:^(Hl)[00l 8] 

CH, 

II ■ " 

R-C-CHO (III) 

PU'r>^#trm53^^^W^Xfl(ii)i:^[0019](c)HiIIB2-S^T'>PU'r>^^trm^^^ 
^*<D#STt?. 2-gSlT^PH'>i:7l^;UATJU7^tK<Z)^;Ht7&<1 :3'-'-1 : 1 00<D®ffl-C7t^ 
jUAT;UT^tK<tJ5J^$i±T2. 2' - ex(tKP^v-/f^;U)T;i.*:^— ;U^^it^-S2-S^T^ 
PU-r^SCSxSCiiOi:. (d)K2-«^T^PH'>j5J$;X^(iii)-e4it)ttfc7h;UAT;U-rtK^ 

FE:$l±r2. 2' -ex(tKP^i^;^^;^)T;^:^:^— ;u^§gat-r^xfl(iv)ANt»35:^:^;iA^^lf 
tt-So XfSCiv)?!)^ ^2-SltT'^PU'r>JSF&Xfi(iii)-e4i^)tl/r7t^;UAT;U7^tK^^ 

trSfS.^^. i^T;i.f't:KJSJ^xli(i)(D7t^;uAT;u-xt:K^^^-r'&ji^i!:Lr^ffl-r'5)XflX'& 

jim('0~Cm)(omi^^mf'mLxno:f3m^mm't^(oii<. T^p-trx^fSfBS-fk-c^.jiiftzix 

. [oo2o]-fi65e (I) - (ffl)ifia)a^»(R) f*, ©t^lSA^i - 1 e^-c. !f^fzi ~7*-e(D^^b7K^ 
r-4(Dm^b*m/l^^^-r'ST;u=i4^->S^^Crt\T4,^tp'JfL>og^»«hLTi*.M 
7U. n-::^Pt';u. iso-:^Pt°;u> n-:^^;u. iso-7^^;u. n-^>^;u. n-'^-^^t/^u. n— ^ 

T^bT^tK. n-^>5^;uT;UT^tK. iso-^>^;uT;UT^th\ n-^^i>;UT;U7^th\ iso-^ 
^v;uT;U7^th\ n-^7^^;uT;u^th\ iso-^::''5^;u7;U7^th\ n-:;*-^^;u7;u7=^t:h\ is 
o-:i-^^;uT)u-rth% n-y=.;uT;u-rtK, iso-y^;UT;u-rth\ K-7^->;UT;u-7^t:h\ ^> 

Ll^„ 

[0022]/1-^j^AT;^7'tK<^LTliS^ytRL^c^®;b^b7KT4^IRLfc4>^DA<»*L^ 

'-60a»%(D7Kj§;"S^^fflr'5<7)7&^5?^L<.$t>lC30~55a»o^(D7K?§/'i^A<c^:y»^L<, 
t$(Z7h;UTr.U>7K?§i^A<iTjiT-fe'5>o *fiB^(DXli(i). (iii), (iv)T'ffllNt)ti.'5)^»<tLr(*M^ 

li.i^§BBS52-124213^,!^g^2(i4_55i81-^, K'1'*:/ffi^947. 41 9-^. |5|2. 507. 461 

^.^Si^gf3. 312. 736^^nJ^xs^m^m. 317. -io6^<&mizm^^Hxi^^=b<Dt<^ 
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ioo23^T}i^ij*)^m<r>7Kmit^tmm^tLxit. 7mit±h')'^M<^ m^-)-h*j'tfj^. mm^K 

t?t,)igl»^^^|g3i8RT5>$fflt^^<D*«^^f*LL^„ B3ij»T5>fl)^^Lr. f'J^^;UT5>. hU±^ 
;UT5>. \-*J-n-ZfOtlJV7Z>^ h'J -iso— 3^Pe;UT5>, h'J -n-:f5^;UT5>, K'J-iso 

'tirl^StfiJih'JTJU^yi/TS^iN, N-5^h^p<^;U-X5^U>vT5>, K'Jx^U>vT5><7)ck5^j: 
vT5>:N. N- v^^^Jbv^D'-^^v^UTS^. t*X(2-tKP^vX5^;U) -*>'j7P^^ix;U7'5 
N->^;Ut°P'Jv>. N->^;Ut°^US». N-->t^;i/^;U:7;*-U>:-?-UT. N. N-i;p<^;u 
TSyx^y— N. N-i;>TF;uT5y^-^^>^y— ;ucD«k5>:j:M^»$^^-r-ST5>:hU^>i? 

;UT5>, N. N-i;<>(^;U'^>v;UTSX7)efc-5'tf5S=§^^W-r^TS>;hUx^U>vTS>. t* 
;UT>^-'t?A-tKP^S/K(D<fe5Jfe-f-h^T;U4r;UT>^— 't7A-tKP^e^K$<3Efflr-5^ 

[0024]±fB!liMi^T;U7=tK,»:7t^;UAT;UT^tK<t^^S14MJS(©#ST-C'Sg^J5^5$-l±'5)C 
.i:«*:y#b+L^je(u)T-^^;K'Sv;>«^p— ;^T;^*:^— ;u[2. 2' -ex(tKP^i>^^;u)T;u* 

[oo25]-fiS5S (iu)-i?a^>h.'52-sgiT'^pu-r>«tLT?(i, — teiC (I) -ea^tt^T^UT^tK-h^ 

;bAT;UT'tKi:<DJ5F&fcJ:yiiJ±-r-i). 2-T;u4rJUT^PU'<>T?fey..^J^tfs 2-^5F;UT 
-^PU-r^, 2-X^;UT^PU'<>. 2-7^Pe;U7''^PU-r>, 2-:^^;UT^PU'r>, 2-^> 
5^;UT^PU-f>, fc<feU^2-'^^t/;UT'^PU'<>l^7!)<^lf b*L^o 

[oo26]*^B^icfci%r ti, ^ (I) T?a*+L^l|giteSiT;U7^t Ki:7h;uAT;uTt Ki:<7) J5i«;tt, 

5(Dmmt-r^ti^. ^tta^^^;Uib*<. 1 : 1 ~1 :3<DiBffl^fflL^'5<Z);!)<a6<J#l2. 2' -fXCtK 

C0027];$:^B^:^;4<7>-Mi:LT(*, T^UT^tKOSI^SXlKi)^, JKPS/^^tt^aiL. mtfiimx 
^-52. 2' -ex(tKp^i>>5^;u)T;u*^— ;U<l:ilJ^Lfc2-g^T'>PU-r>i:^53^g|tt-C^ 

tK^«t$&Lr. 2-il^T<7PW><i:7^;UAT;UT^tK<>:$JSi^i*-t±> 2. 2' -^^(tKP^^e^^ 

fcSfSJStt^i-Stttic^tsis&Lr. g6<J^m!^-e&*2. 2' -eA(h:KPr^e^^^;u)T;u*-^— 
^gtLrtJ:L^LvT;^7^tKSJ^:xli(i)(c:#^3|s&LT.myJlLJ5Jt 
^^*^ti^^itJ$+ifcg W±^!K8(D2. 2' -e;^(tKP^t'p«^;u)T;u*-^— ;i^icmt?j5JSj8i 
I*. ?5^a)^^kxfi(z5i-ro • 

[0028]2-S^T'^PU-r>^#t?fi£^^<t7h;UATJU-xtK<!:(DJ5J^:Xll(iii)tt,2^ 

^^iklc^#^SCt^a)-e. *f§B^<©SfE:xS(i)lc*^L^r, l!ilft]BiT;i>T^tKi!:2-S«IT^PU 
'r>«h0#^hkA<l :0. Oi^jrl^Ll :2(D^iBt35:-S«fc-5lc-r'5a>A<*f*L<. !f#l:il :0. 05^j:L^L 

[0029]2-ai^T^P^>r>a>±j^e»A<^J.^'^fL^^#T:ii.SJ^Xfl(iii)^Cfcl^T. 2-SJ^T'j7 
[0030]:$:^BJ(DX|i(iii)T:fflLN'SlgScD<SEffl»l*. 2-M^T<7PUOl ^;Kz^L. O. 01 
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[0031 ]:*:^BJ(7):^,^(cfcMt'SJ5i;£:(i. flgfl»i3iT;U7^th\ $fcl*2-M^T^pu-<>c07t^;u 

C0032]XS(i)> (iii). M<ORlt§k^tLXlt. l^l^mCmn-^Umir^Zti)<X'^^o S.Jt}^ 

0"C. i?^L<li10°CA^t>80°CT'fei)„ m3^RT5>fe'Sl^li^a14-f'^>35^i*^fflL^'g>ii^ 
ictt. Sjiij-lCC-l 20°C. H^L<^t^ 0°C~1 00°C(D®fflt?fe'5o SJSJtt^IET-^IIJKE 

[0033]*^B^(D^/^-^tt.T;uf'tKJ5i^;xfi(i)<DJ5J^;»^t)<©sy±4^ 

>A<30~100aft%. »*L<li50~100aa%<D;lgJgT*fc'5„ 2-a^T^PU'r>^#t? 

[0034]:*:^B^cD:^jfeii. z^:/^:^^. HzSilM:^!^, mtzltmm^yj^oi^iTJtitnm'r^z 
tt^Vt^o -b^mmmit^ m^lli. *-rilifl»jl^TJU7^tKi:7t^;UAT;UT'tK(Z)JSc&(xS(i))$ 
frofc^. J5i;S?«cky2-S^T^PU-r>$#t?ilfe^$^«tL(X^(il)). 2-g«IT'!7PU-r> 
^^t?i?£^''^7HJUA7^UT^tK<!:J5fS;3F-B- (xS(iii) ) . #t);txfcjliiJa)7^;uAT;U7^tK^#trJg: 

[oo35]jii^j£ I*. ^T.m<DKj^^mm&^iz^5:^}^X';k^„ mmRf^yjm:^it'ii^mf^m<D 

-m^^. Ml^ffli'^"Cl5iBJ-r^o T;UT^tKJ5f&ll(5) (cflgfl^J!^T;U7^tK(6) t^mmthmi^^ 

L.:$3^g|XStf (9)tf.2-«^T'^PU-r>lcSt;;"iK(10)<i:efi<]±fiEi|^<02. 2'-ex(tKP 
^v^^;u) t;u*:^— ;KcSt;;lS (11) l^it^-it 2 -g^T^ p U-<>^#t?;l^ ( 1 o) «!:7t^;u 
AT;U7^t:K(l)jaiX^^Mj«(2)(i.7'^PU'l'>J5J$;ll(3)lc-e^$&$;h.^o-:^. gfi*I^J?fei|^ 
fzgt^jgd 1 ) I*;A(DX^. -W^I*. ItSi. Sl^b. 7Kmibxfil::#t$&$+i-So T^PU-<>J5JSil 
(3)3!)^^>tt^al^*^fcJg;p5^fi£;lSli. gfl^^J*!^T*fe>52. 2' -ex(tKP^vJ>«5^;^m^*:^ 
i)oT;U7^tKJ5f&^(5)(C|*.fl§lftfilT;UT^tK(6). ^»toil£(7)A<#^*&$tt. J5f&A<^5g|$ 

Coo36];*:f6B^iCefcy±mLf»2. 2' -ex(tKp^v^5^;^)T;^*:^— ;uii, -ii^^::^,^!::,*: 
hU:^5^p^;uT^i'*:^^/rfivptf^p— ;uT^u:ti>^(c^i^-r'5c<tA<r#f&62/2V-t^^ 
(tKP4^v-?t5^;u)T;u*:^^— jb^^^bLT. 2. 2' -ex(tKPdFv^^;u)T;i'*>^^»-5^ 
;£i:LT.MiiEcD^tt:^^.in*>>igM^b7K*lz<i:y^^b«:^^(mi**^l^a!^it3. 312. 73 
6-^). -bU'^A. v?;H3-H7A> tl<Ofii!!ii«(D#ffiT. ia^<b7K^lzj:y^<b-r^:^a(!t# 

^30362-263141^^^). &-5tNfiii-fVi&^lC<):y^^b-r'5^^(^^^^^b^ia#^. 3 
6. 1095(1 978))$<3£ffl-r^C,i:*<T'^-§>A<. tJit^X^^. ig^^b7K*l3<t'5^^bA<^^f*LL^„ 2. 

2' -ex(tKP^vy5^;u)T;u±i-^— ;u^7Km^bLr> h*jj^^o—)VTJi^ttty^m^j^-t^:f3mt 

Lr. ttl3$ CDNu Cu, Pt-^iiPdO^^CTK^'fbMifi^CO^^T. TK^ibf i):^^^ffll^^C<i:A<T-^ 

'So 

[0037] 

[|li(Bfi»l]lJtT.II*<B^3?fl$^lfTm(*fi<IlciiiBJ-r'5o 

IIJg«!ll3l3!|)%ai|§^<iX.fc100ml^lJS:7^XzlF^fC. 35%7t^;UATJU7^tK7Kj§;lE42. 9g 
(SOOmmol). n-7f^;UT;U5=tKl 2g(1 67mmol)tt3^<?^, 40°CICijP;UL^»:;b<'=>hyx^;UT 
5>1. 7g(16. 8mmol)^iST^w1^;S40°C-emFBTJ5f&^||]|feLfc(SJ^Xfl(i))oC(D,t# 
(Dn-3f^;UT;U7^tK:7h;UAT;U-TtK:hUx^;UT5>tta^^Jtli.^;Ujt-ei :3:0. l-pfc 

[0038]n-^T;uT;U7^tK(D$E<bmj*99. 8%, 2. 2' -t'xCtKP^vy^^u):^^:*— ju<i: 
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2. 2'-e:^(tKP4rt/y5^;b):?^:^— ;u<Z)7H;uAT;u^tK#*ni*<7)^stilx¥(^ 4%. 

IJ&'So C(Dt^(D2-X^JUT^PU-f'>lJX^I*1 7. 2%-efe-pfzo *fc. n-:?^;UT;U7^tK$ 

^IEa>|l#T*a®L, 2-X^^UT^PU^>^^t;®^(98%)$^J||tLfc„ :5J^fC. 35%7t^;UA 
T;U-rtK7Kj§?a[35. 7g(41 6mmol)|ZflfH5J-g|Lfc2-X^;UT^PU-f>$^t?S5i>(2-X 
^;UT^PU'f'>ft2. 33g. 27. 7mmol)^*P^. 40°CfC*DSLJti:7!)<b. h';x^;UT5>0. 28 

g(2. 77mmol)i&igTLfc^w'S;a40°c-T?. mremJ^LT. 2-x^;i<T^PU'f>a)J5JS:^ 
fxof- ( (Sf&Xfi(iii)) „ ca>i:#(Z>2-x^;U7''i7PU'f'> :7h;UAT;U-rtK: h'JX^;UT5>tt 

C0040]2-X5^>UT'j7PU-f>»Ji(Z)l|X^li. 2. 2' - t*X(tKP4^VP<^^^):?^:^— ^UlR^ 
*«55. 2%. 2. 2' -t*X(tKP^t/>5^;U):^^:^— ;K7)7t^;UAT;U7^tK#ADi*(Di|RSA<8. 
8%. ^tfite^*<63. 9%T?&o/i„ ^ic. J5J^Xfi(iii)T?^#t>ttfcJ5lS;"R$40°C(c«ltL'tj:A< 
fc>> n-:f^;UT;U-xtKl Og(1 39mmol)^^lP;^fc^, h'Jx^jUT5>1 . 1 2g(1 1 mmol)^;Tg 
TL. n-:f5^;UT;U7^tKi:5l^JSf£:7t^;UAT>UT^tK<!:(0SJ^^40°C. 1 ^FBlUMLycCSCKX 
^ (iv) ) „ Z<D JRJ«:xS (iv) [*. X^ (iii)T-# t>*tf=J5lt jlK *X|i (i) AT;U7^t KfiK^t L 

[G04i]xlI(iv)l::fcit-5)n-:?5^jUT;b7^tK<D$E'(b^li97. 5%. 2. 2' -ex(tKP4i>p« 
^;u):?^-^— ;u<!:2. 2' -ex(tKP^vp<5^;u):^^:^— ^KD/t^^uT^UT^tRtiPi^cD^tfiR 

6. 6o^T'fcy.J5f5xfl(i)(^>^»^(Dii^<!:[5l^T?&ofeo*/c.n-:^^;^7;^7'fc:K^ 
7ixjuATJU7^tK(0B#ai*58^;U%-efeofrb 

[0042] XS (iiOtXfl (iv) fzfc It-Sn - "if ^^UT^UT^t K : 2 - X5=-;UT^ P U-O : tIx^U A;U-7^t 
K:hUX5^;U75><Z)^'l±3X<5^^^Hi;l±. 1 :0. 2:3:0. 1 -efcofco CCT?. 2-X5^;UT'i7nU-r 

ir^ . XS (iii)IZfc ft^2 - X^;UT^ P U-OiiT^^lx AT;U-t t K<©i^tt jX^iE;U jt^^-r o 
[0043]Ja^. X@(iv)^Xfi(i)<>:M'£fL. Xli(i)'-Xfi(iii)(D^f^^i^yilLtTofcJi-&. X 
li(i)«!:Xfl(iii)lcfc(t-5n-:f^;UT;UT^tK:2-x^;UT'j7PU'i'>:7^;uA;u^tK:h';x^;u 

C(DJ:5lC'>^C<i:t»SJ^X@(i)(XliJSJ^:Xli(iv))<hJSf5Xfi(iii)$#t;XflI^ 

cir-e. 7h;uA7';u7^tK/n-:?^)UT;uirtK^tt3^i9>^;ujt*m^^^-e, a W^^JKacDilR 

C0044]||Jl5^2il§?E^iP§|$fit^/c1 OOml3ltL/g37^X=rrtfZ, 35%7tx;UAT;U-7^tK7K?§;1^1 

7. 8g(208mmol), n-:?f5^;UT;U7^tKl0g(139mmol)tt3A<?^, 40°ClzAPSLJtC*<^>h'JX 
5^;UTS>1 . 4g(1 4mmol)^iST^. ;"iS;S40°C-ei ^fH^JSC&^IIJl5Lfc(St&XS(i)) o C(Z)i: 
#(Dn-":f^;UT/UirtK:7t^JUAT;U-xtK:hyx^;Ur5>tt3^i^it(^ ^;UtKT?1 :1. 5:0. 

1 trfeofco 

[0045]n-:?5^;uT;WT^tKa)^^b^f*92. 4%. 2, 2' -t*x(tKP^v^5^;^):^^:^— 
2. 2' -ex(tKP^S^^^;u)::^'$i:h— ;U(D7t^;uAT;i'TrtK#*Ptt:(Z)^ItiR^(*53. 0%. 

^ff3lS^Sl*57. 5%T-&ofco2-X^jUT^PU-f>G)l|R^li.20%T'feofco*fr.n-3^ 

¥;uT;UT^tKS^07h;uAT;UT'tK^#»ii23^;u%Tfcoyco ccd^. SJ^jS^90'*c. ® 

l±(Dlfe<i|^-e^aL. 2-x^;UT^PU^>$#t;®^^(98%)^^||Lfc„ 

C0046];j35lZ. 35%7t^;UAT;U-rtK7Kj#7S[17. 8g(208mmol)|:iMiB<D^glLfc2-X^;U 

T'^PU-r>^^tr@^(2-X5^;UT^PU'l'>a:1. 65g. 20. 8mmo«)^^JP:^,40''C|Zj!jP;ML 

3jj:A<t>, h»jX^/l.T5>0. 21g(2. OSmmoD^j-STLfc^. /lS;S^40°Cr% I B^FbI^^LT, 2 

-X5^J^7>7PU-^>(Z)SJ^$f^oyr(J5lt^X?i(iii))oC^Dt#a)2-X^j^T^PW>:7^^^ 

T;U7^tK: h'JX^;UTS>tt3^^Jt(*. ^;UJtT1 : 10:0. 1 "efeotco 

[0047]2-x^;UT^pu-r>S2i(7>i|x^tt, 2. 2' - ex(tKP^v^^;u):?^:^— ;K7)i|z 
^A<60. 8%. 2. 2' -t*x(tKP4^v>5^;u)3^^:^— ;ua)7n;uAT;uT'tK#ADi*:a)i]R^A< 
9. 5%. ^tf-ittmA<70. 3%-c&ofc„;jj^lc. SF5jiS^40''C(ciS^L'5:A<t>.n-::f^;i/T;u-r 

tKl0g(139mmol)^AD^yc^, hUX^;UT5>1. 19g(11. 8mmol)^.^TL. n-'I^^^bT 

;i'7'tKi:5|cJ5jJ;7tx;uAT;UT'tK<!:<DJgc&^40°c. i ^FBlllSteLf=(J5J*:xS(iv))„ 
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C0048iSJ5xS(iv)lcfcit-5.ri-:^^;UT;U7^tK<Dli'(b^f*76. 6%. 2. 2'-e;;?.(tKP 

^Iti|x^l*68. 4%. (^^ttilS^Sttsg. 30/6-efe-:>fcoCCDi:^<7>2-X^;UT'^nix-r>l|R^ 

f*13. 4%Tfcofco*/=.n--:^^;uT;UT^tK^2p(D7h;uA7;uT'tra#a(i2i. 6^;uo^ 

V^-otzo Xli (iii)^Ifl (iv) (Cfc (t^n -:^^;UT;Uxt K : 2 -X^/UT^PU'T^ : Tt^jU A;U-x. 
tK:h';x^;UT5>(7)i^tt3Xj«fqE;UJt(±v 1 :0. 15:1. 5:0. 1 -efcofco 

[0049]||JiE^3il35E;^iPI§^iiS;^^c1 OOmljtlS^^^X^rtlZ, 35%7t^;UAT;U7^tK7K}§iiS5 
9. 5g(693mmol).n-:^^JUT;U-7^tKl0g(139mmol)tt5X^,40°CI::*nSL^j:)!)<C)h'JX 
^;UT5>1 . 4g(l4mmol)^iST^. ;1?iS40''CT'l ^relSFS^HaELycCJKPSXfKi)) „ CCD,!: 
tCOn-Z^^^UT^U-xtKiTh^UAT^UT^tKih'JX^^UTSVtti^^Jtli^^^UJt-lJI :5:0. IT? 

[oo50]n-:?^;uTJU7^tK<DlE<b^f*ioo%, 2. 2' -ex(tKP^vp<^;u)7^^-:^— 

2. 2' -t*:^(tKp^i»5^;u)3f^-^— ;KD7h;uAT;U7^tR^*ntt:(D^iti|R^(*65. 8%-t5fe 

o/io 2-X^;UT^PU-f X7)i|X^li. 1 2%-e&ofco n-:^^;UT;U7^tK*^<D7t^;UA 
PU-f>^#t;®^i'(98%)^5i-5lltLfc„ 

[0051];j55(C. 35%7t^;UAT;U7^l::K7Kj§jiS59. 3g(693mmol) lC|(liBfl>^''gtLfc2-T;U^ 
;UT^^PU-r>$#trS^(2-x^;UT^PU^>Ml. 1g. 13. 9mmol)^i]n^. 40''CfcAn;S 
LJjp*<b, hUx5^;UTS>0. 14g(1. 37mmol)^;lgTLfc^w'«jg^40°C-C?. I^PbI^^LT. 
2 - Xf^;UT^ P W^fD JSJ;5^^Tofr ( SJJ^Xfl (iii)) „ Z(D <t^(D2 - X^^jUT'J'P U'T^ : ThJU 
A7;b7=tK:HJX^;UTS>tt3^.?^Jtli.^;UJtT:1 :50:0. 11?feofro 
[oo52]2-x^;UT'J7PU't'>»2i<D2. 2' -ex(tKP^v-><5^jU):^'$»:^— ;ui:I^l#j!)D(*(7) 
^tfi|K^I*48., 1 JSF&;1S^40°C(C'^}^L3tj:*<t)vn-^^;UT;UT^tKl Og 

(139mmol)$AD^yc^. HJX5^;UT5>1. 26g(12. 5mmol)$iSTU n-3^^;UT;U7^tK 
«t*J5rE:7t^;i^A7';ui?tK»!:<DJ5JS$40°d. mFB^IIKEL/i:(J5JSXS(iv))o 
[oo53]JSJj;xfi(iv)icfcit'Sn-:?^;UT;u-xtK<D$Elb^f*ioo%. 2. 2' -ex(tKP4^ 
i/-/f^;u):f^±— ;u<!:2. 2' -e:^(tKP^S/><^^^)::^^:^--;^<D7^;^AT;^7^tK^^|■^I0^*<Z)^ 

t]-J|R^(*78. 9%1?&o/i:o C:<Z)«!:^a>2-X^;UT'^PU-rX7)i|R^I*14. 2%-efcof-o 

n-7f5=•;^r;^i^tKS2^a)7f^;^AT;^7'tK^^#»li30o^;^o^-e35)ofcoXfI 

fCfclt-Sn-T^^^UT^UT^th^ 2-X5^^UT^PU-r> :7tx;UA;U-TtK: hUX5^;UT5>(7)^tt5^ 
^^EJVitlt. 1 :0. 1 :1. 5:0. I-C&ofco 

[oo54]Jt^^i jl3S)%a]§§^M^fci 0OmijtLJS:7^:^=irtic. 35%7|^;uAT<;UT^tK7K5t;"3Ei 

1 9g(1 . 39mol). n-7^^;UT;UT^tKl0g(1 39mmol)ti:3X<5^, 40°CfC^JP;UL>Jj:A<b)hUX^ 
;U7£>1 . 4g ( 1 4mmol) ^j^T^, ;'S?;S40"CT'1 B^FeUSJ^^^IISfeLfc (SJi^Xll (i) ) „ C(D<!:^ 
<Dn-:?^;UT;UT?tK:7fx;UAT;U-7^th\hUX^;UT5>ttj^.^ibtt.^;UJtT?1 :10:0. 1-e 
feofc(J5f5Xfi(i))o 

Coo55]h-7^^;UT^i.7^tK<D$Bib^(*ioo%-t?fey, 2. 2' -ex(tKP4^i>^^;u)3?^-^— 

-efe-ofco 2-X^VU7^PU'<><DlCi^(*. 8%-t:&-o/i:o L*^L, JKJ^J;1Scf'ICfi, n-7f^;UT;U 
t Ka2iT*3i5^850=E;u%(D ^■(D5l^J5P57h;U A7;UT^tK*^a#LTfcy > -e-<Z)^*lcii$t'5i: 

[0056]||j5iE^j4n-:?^;UT;U5^tK72g(1rnol).30%7t^;UAT;U7^tK7KjS;'iS300g(3mo 
i)^J5f5l§irtt3^^, 40^ci::*nSL''j:A<t>20%NaOH7K}§;"S20g(o. 1 moD^^ST^. ;lS;g6 
cc-ei B^PelSfS^HMLfcCSfSxiKi)) o c<z)«!:^a>n-:^5^;uT;UT'tK:7tx;uAT;u7'tK: . 

NaOH-ttiXit^Jtli^ ^ ;Uifei : 3 : 0. 1 -^feofc (Sf&Xfi (I) ) „ 

[0057]n-7f^;UT;bTrtK(DfE^b^(±94. 496, 2. 2' -eX(tKP^V>5^;U)3f^-^— 

2. 2' -ex(tKP^S^->'5^;u):^^:^— ;KD7t^;uAT;UT^tK#*Di*;0i&i+i|x^(i59. 5%, |5i 

^ltil«^^(*63. 0%t:feofcoC(7)i!:$a>2-X^;UT'J?PU-<>CDl|Rmi*20. 6%V^-otzo 
"^tz. n-T^^^^UT^UT^tKS^cD/t^/UATJU^tK^^Mlii 05^;u%T?fcofco ;:>J(c, JSfBja 
$90°C, ^l±(7)^iit^T^^mL. 2-X^;UT^PU^>^^t;®^^(98%)^:Ji-|tLfco 
[0058]30%/1^;UAT;i/T^tK7Ki§;"iS300g(3mol)|cMtB<Z)^''ilL/c2-T;U^;UT^PU-f 
>$#t?®^i'(2-XTF;UT^PU^>»17g,0. 2mol)$J!)0^.40*'ClC*PSLJEj:A<f).20%Na 
OH7K?§;1^4g(0. 02mol)^5STLfc^w'S;S^40^CT% IBtrel^^LT. 2-X9^;UT^PH' 
J5C&^^7ofc (JSfSXii (iiO) o 2 -X^;UT'J7P U-0 : 7t^;U AT^UT^t K : NaOH 
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tta^^Jtl*. ^-;UJt-^1 : 1 5 :0. 1 "C&ofco 

[0059]2-X^JUT^PU-r>»^(Z)2. 2' - t*X(tKP4^i>->«5^;^)3^^■^— -'U<!:2. 2' - t*X 

20%NaOH1 6g(0. 08mol)$iSTL. n-^^;UT)U-xtK<t^J5JS:7t^;UA7;U-xt:Ki:(3!) 
. SfS^ HJfiLt- ( JSfBXfl (iv) ) „ 

[0060]J5f5XS(iv)lCfclt'S. n-:?^;UT-/Uf^tK(»^'(b^(*95%, 2. 2' -t*X(tKb^i/ 

HSimitlZ. 2%, I^^H-il*?^(*769«t?a6c»fzo C(D^#(7)2-X5^;UT'^PU-<>(Di|X^(*2 
2. 0%l?feo/-o n-3^^;UT;UT^tK&>i<D7n;i/AT;t/7'tKJ^#«l*99. 9^;U%T?fe 
of- o Xll (iii)t XS (iv) ICfcMt-Sn - 7^^;UT;UT^t K : 2 - X^^^UT-^P U'f'> : 7t^;U A^UT^t K 
NaOH(7)i^ti:ai^^;Uit(i. 1:0. 2:3:0. 1 T^feofeo 

[0061 ]±iiELfc2-X^;UT^PU-<>^^g|X|i(D^®iS(DttJgANt>lHlilXLfc25m»o^2. 2' 

-t'x(tKP^i»^;u):^^-:^— juj§jS380g^6o°cizjbosL. 3i mm%m.mit7Km-\ 54g 

>ift^^fcn-3f5^;uT;UT^tKS^(02. 2' ^e;^(tKP#i/>«^;u):?^>^(Oi|R^i*. 47^ 

[0062]||jKE^5n-:^5^;UTJU¥tK72g(1mol). 30%7t^;UAT;UT^tK7K5§/*aE170g(1. 7 
moD^JSCSSglCttaXi'^., 40°ClcAP;SLJjj:7b^t)20%NaOH7Kj§/1^16g(0. 08mol)^;'ST^. 
7i^S60°C-C1 ^rBlJSJ^^I|]5teLfc(J^J^XfI(i))o C<C>i:#<0n-:^^;UT;bT^tK:7h;UATJU 
7'tK:NaOHttj^««fJt(i.^;Uit-^1 :1. 7:0. 08-Cfcofco 

C0063]n-':?^;u7';UT^tK<Dl£^bS(*76. 6%, 2. 2' -ex(tKP4^i^p«5^;u)-^^:f— 

2. 2' -t*X(tKP^i^^5^;U):^^:»— ;KD7t^;UATJU7'tK#ADi*(7)^ltl|X^f*49. 9%. |^ 
■&itig5^^(*65. 1 %:i?feofco Ca)<i:^a)2-X5^;UT^PU'f>a)iR^(*22%-efe-p/c„ * 
fc. n-:^^;UT;U7*tK^^<D7|^JUATJU-xtK^#»(*35^;U%T?fcofro JjJJlC. j5fS;lS^9 
O^'C. n&(0§knvmmi^. 2-X^;UT^PU^>^^t^®^^(989«)^^^g(ILfeo 
[0064]30%7tx;i.AT;U7^tK7K?§/1tl 70g(1 . 7mol)lC^IBa)5>ltLf-2-T;U4r;UT':7PU 
>r>^#tr®^(2-X^;U7>7PU>r>ai6. 8g. O. 2m6l)$^lP^. 40°CI::*DSL't»:7{)<t>s2 
0%NaOH7Kj§;1^6g(0. 03mol)^;'STLfc^. ;1S;S^40**C1?. mFel^SftLT. 2-x^;UT 

<7Pu-r>a)JSJ^^fTofc (JSJ^xfi (iii)) o c(7)<h^<D2-x5^;uT'57PU'r> : 7t^;uAT;uT^tK 

NaOHtt5A,?^Jtl*,^;UJf^1 :8. 5:0. 1 T&of-o 2-X^;UT^PU'r>Siia)2. Z' -tzT. 

(tKP^v^TF;u)3f'$i-^— ;ui:P#*ni*(D^iti|x^(*69. 7%-efec)fco 

[0065];^|Z. SJt;;'^^60°ClZ^^L'ti:A<t>> n-:^^;UT;U7^t:K72g(1 mol)^*n;^/c^v 2 

0%NaOHi0g(0. osmoD^iSTU n— :?^;UT;b-rtK^5l^J5i;57t^;uA7;b7^tK^(DJRJS 
^ll*teLfc(J5j;5xS(iv))o J5fBxS(iv)lcfclt^. n-:?^;UT;u-rtK(Di£'lbSf*68. 2%. 
2. 2' -t*x(tKP^v;^^;u)3f^-:^— ;ui:2. 2' -ex(tKP^v>5^;u)3?^:^— ;KD7t^;uA 
T;UT^tK#»n<*(7)^§tl|X^I*53. 1 %, P^ltS^¥l*77. 9%'T:feo/i6 Z(7>t^(7)2-X5^ 
Jl^T^ PU-OOilX^li 14. 6%t?feo7r o . h- 3f ^JUT^UT^^tK^mcDThJU AT;U7^t KJ^ 
#«l*22^;U%T'fcofio XS(iii)^X|i(iv)lCfcIt'5n-:?^:»UT;U7^tK: 2-X9^;UT'!7PU 
'f>:7t^;UA;UT!*tK:NaOH(D^tt3^^^;Uibl*. 1 : 6. 2:1. 7:0. 08-e&c>fi„ 
[0066] 

[^B^<D^m]*iBiMizfcixr(±,iii^!|*ifl)2-s^T^ptx^>$^5aicfijffl-r'5ctic<fcy. 

mflfiJ^T;U-xtKi:IS^JS)^$1±>5(7>(cffllN-S7^;uAT;U7=^tK(D^ffl«*<(^^^^ 
afl<l<!:-r-S>2. 2' -ex(tKP^v^5^;U)T;U*:^— ->U^#^C<t7!)<-tft'5fcaft>.5^JSf57n;UA 
T;U7^tK(Z)lHlJRxSa)^15$igM-r'S^*<-e^-S/=«f>. xllfi<j'E»:fiJfflfilli11*<at^o 
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